In vitro ADME phenotyping in drug discovery: current challenges and future solutions.
Drug-metabolizing enzymes and drug transporters are key regulators of drug disposition and pharmacodynamics, which are closely linked to drug efficacy and safety. In this article, current challenges and future solutions to predicting their influence on pharmacokinetics and inter-organ distribution in humans, from data generated during the drug discovery decision-making process, are presented. In vitro phenotyping strategies for drug metabolizing enzymes (eg, CYP3A4, UGT1A1) and transporters (eg, OATP1B1) are offered, including perspectives on a selection of in vitro systems, novel in vitro phenotyping reagents and remaining technology gaps, challenges in extrapolating in vitro data to the in vivo situation, in silico models for the prediction of whether compounds are enzyme or transporter substrates, and the impact of pharmacogenomics.